Abstract---Detecting the edges of objects within images is
INTRODUCTION
ODAY edge detection is a very important area in the field of image processing and computer vision. It also plays an important role for image segmentation and object recognition. Edge detection is the process to detect the important features of image. Here, features mean the properties of image like discontinuities in physical and geometric characteristics of an image or abrupt variation in its intensity, Wang et al., [1] . The quality of edges is affected by the presence of objects in similar illumination, noise and density of edges,Nadarnejat [14] . The variation in characteristics can lead to the variation in gray level of the image. Edge detection is therefore considered as an important step for facilitating higher level image analysis and processing, Mittal and Batra [2] and Gonzalez et al., [3] .
Conventionally, edge was detected using gradient algorithms like Sobel , Prewitt andLaplacian of Gaussian operator,Huertas and Medioni [4] , all of which belong to the high pass filtering methods. Another important gradient based edge detection method is Canny algorithm which solves an optimization problem to detect the edges, Canny [5] . The tradeoff between detection and location of edge pixels make a problem in accuracy,Wang et al., [1] . By changing threshold values, edge detection rate increases, but the accuracy of edge [6] . There are some edge detection algorithms in frequency domain, Musevi-Niya andAghagolzadeh [7] where over or under edge based segmentation occurs.
As the performance of classical edge detectors degrades with noise, morphological edge detector has been studied, Lee et al., [8] .It was introduced by Matheron as a technique for analyzing geometric structure of metallic solids. It was extended to image analysis,Serra [9] .Mathematical morphology is a new mathematical theory which can be used to process and analyze the images, Maragos [10] ,Richard [11] and Jean [12] . It provides an alternative approach to image processing based on shape,concept stemmed from set theory, Serra [9] . In the mathematical morphology theory, images are treated as sets, and morphological transformations which are derived from Minkowski addition and subtraction are defined to extract features in images. A fundamental advantage of mathematical morphology applied to image is that it is intuitive since it works directly on spatial domain.
The idea of fuzzy logic is to extend the binary (TRUE or FALSE) computer model with some uncertainty or blur.Many of our sensory impressions are qualitative and imprecise and, therefore, unsuitable for accurate measurements. For example, a pixel is perceived as "dark", "bright" or even "very bright", but not as pixels with the gray scale value "231". Fuzzy quantities are based mathematically on the fuzzy set theory, in which the belongingness of an element to a set of elements is not restricted to the absolute states TRUE (1) or FALSE (0), but continuously defined within the entire interval [0..1].
In general mathematical morphology, operation definitions are similar to set theory and set operation definitions. For this reason fuzzy set theory is easily applied to the mathematical morphology, Nadarnejat [15] . Mathematical morphology is a collection of operations which produces useful outcomes in image processing area. It is completely based on set theory. For this reason all of the operations in morphology are defined on the simple set operation rules to apply them on image pixels. The basic mathematical morphological operators are dilation and erosion and the other morphological operations are the synthesization of the two basic operations.The objective of this paper is to present the hybrid approach for edge detection. Under this technique, edge detection is performed in two phases. In first phase, sobel algorithm is applied for image smoothing and in second phase fuzzy morphology is applied to detect actual edges. Fuzzy morphology is a wonderful tool for edge detection. Section 1 introduces the concept of different methods used for edge detection. Morphological Image processing is explained in Section 2. Section 3 presents the proposed algorithm in detail. Then, this method is tested in section 4 using rice image, and its performance is compared with that of traditional method. Finally, Section 5 illustrates some concluding remarks.
II. MORPHOLOGICAL IMAGE PROCESSING
Mathematical morphology is a non -linear approach for detection of edges. Mathematical morphology is a tool for extracting image components that are useful in representation and description of region shape, such as boundaries, skeletons and convex hull. Morphology is a mathematical framework for the analysis of spatial structures which are totally based on set theory. It is a strong tool for performing many image processing applications. Morphological sets represent important values. Mathematical morphology is used to study geometric structure of images, Zhaoet al., [17] and Zhao et al., [18] . The basic idea above is to apply a structuring element to detect an image, to see whether the structuring element can be filled in the internal of the image well and to validate the method. The important morphological operations are basically dilation, erosion, open and close operations. Morphological operations make use of a structuring element M; which can be either a set or a function that corresponds to a neighborhoodfunction related to the image function g(x), Soille [13] . In general, a dilation (denoted by ⊕) is a mathematical operator that commutes with the supremum operation. On the other hand, erosion (denoted by⊝) is a mathematical operator that commutes with the infimum operation. There is a homomorphism between the image function g and the set B of all pixels with image function value 1. The structuring element M(x) is a function that assigns a subset of N × N to every pixel of the image function. Then, dilation, an increasing transformation, is defined as B⊕M =⋃xϵB M(x) Whereas, erosion, a decreasing transformation, is defined as B⊝M= {x|M(x) ⊆B} In the same manner, opening and closing of set B by structuring element M are respectively defined as 
III. PROPOSED WORK
First we find edges using Morphological edge detection algorithm which selects appropriate structuring element of the processed image and makes use of the basic theory of morphology including erosion, dilation, operation and the synthesization operations on them to get clear image edge. In the process, the synthesized modes of the operations and the feature of the structuring element decide the result of the processed image. In edge detection, we must select appropriate structuring element by a 3×3 square. StructuringElements are used in morphological theory, which are also represented as matrices. Structuring element is a characteristic of certain structures and features to measure the shape of an image and is used to carry out other image processing operations. The shape and size of the structuring element (SE)plays a crucial role in image processing and is therefore chosen according to the condition of the image and demand of processing.
The dilation and erosion often are used to compute the morphological gradient of image B, denoted by G (B): G (B) = (M⊕B) -(M⊝B). The effect of erosion and dilation operations is better forimage edge which can be verified by performing the difference between processed image and original image, but they are worse for noise filtering. So we modify this work using hybrid method, combination of fuzzy and Sobelalgorithm. Sobel Gradient is widely used in image processing techniques. The Sobel kernels are more suitable to detect edges along the horizontal (180 degree) and vertical axis (90 degree), Kekre et al., [16] . The Sobel operator is based on convolving the image with a small, separable, and integer valued filter.Using sobel the edges of images are in under segmentation. So in this paper fuzzification has done to avoid undersegmentation and enhance the image.
Fuzzy image processing has three main stages: image fuzzification, modification of membership values, and, if necessary, image defuzzification. The fuzzification and defuzzification steps are due to the fact that we do not possess fuzzy hardware. Therefore, the coding of image data (fuzzification) and decoding of the results (defuzzification) are steps that make possible to process images with fuzzy techniques Our proposed algorithm as follows. 
IV. EXPERIMENT AND RESULT ANALYSIS
In this section, the proposed fuzzy morphological gradient edge detection algorithm is compared with the existing morphological methodfor edge detection. Fig.1 is the original rice image. Fig.2 is the result ofprocessed rice image after applying morphological gradient operator. Fig.3 and Fig.4 are the rice images processed by fuzzy morphological gradient operation and fuzzy morphological gradient thresholdingon detector .According to the experiment results, the fuzzymorphological gradient operation andfuzzy morphological gradient thresholding edge detector are successful in obtaining better edges in rice image and the detected edges are clearer than the edges detected by morphological detector. In this paper, a fuzzy morphological algorithm is proposed to detect edge for rice image. The experimental results show that the algorithm is more efficient for edge detection. Experimental results show that the proposed algorithm not only suppresses noise effectively, but also retains clear and continuous edges. Fuzzy morphology has the capability to work in environments of high tolerance and gives good results with remarkable accuracy. The purpose of this approach is to combine the advantages of fuzzy and sobel techniques.
